The experimental free energies of reaction were determined based on the conversion measured at equilibrium (i.e., once the conversion does not change). Based on the following reaction stoichiometry, the equilibrium constant is defined as:
S3

Optimized Structures ----------------------------------------------
AcO -anion ---------------------------------------------
----------------------------------------------
SCF energy: -228.524504722 opt@M06-2X(SMD,CHCl3)/6-31+G (d,p) No imaginary frequency Zero-point correction: 0.049037 Enthalpy correction: 0.054345 Free energy correction:
0 
.021646 --------------------------------------------------------------------------------------------AcOBF 3 -anion ---------------------------------------------
.783380 ----------------------------------------------
SCF energy: -553.077984770 opt@M06-2X(SMD,CHCl3)/6-31+G (d,p) No imaginary frequency Zero-point correction: 0.064085 Enthalpy correction: 0.073266 Free energy correction:
0. 
--------------------------------------------------------------------------------------------AcOH ----------------------------------------------
----------------------------------------------
SCF energy: -229.009660313 opt@M06-2X(SMD,CHCl3)/6-31+G (d,p) No imaginary frequency Zero-point correction: 0.062189 Enthalpy correction: 0.067632 Free energy correction:
.035274 --------------------------------------------------------------------------------------------BF 3· Me 2 O complex ---------------------------------------------
----------------------------------------------
SCF energy: -479.470312727 opt@M06-2X(SMD,CHCl3)/6-31+G (d,p) No imaginary frequency Zero-point correction: 0.096099 Enthalpy correction:
0.104359 Free energy correction:
.064672 --------------------------------------------------------------------------------------------BTI -PhI(O2CCF3)2 ----------------------------------------------
No imaginary frequency Zero-point correction: 0.149022 Enthalpy correction: 0.170465 Free energy correction: 
No imaginary frequency Zero-point correction: 0.026575 Enthalpy correction: 0.033496 Free energy correction:
-0.004949 
No imaginary frequency Zero-point correction: 0.039540 Enthalpy correction: 0.046658 Free energy correction: 
No imaginary frequency Zero-point correction: 0.193985 Enthalpy correction: 0.211793 Free energy correction: 
No imaginary frequency Zero-point correction: 0.146013 Enthalpy correction: 0.160221 Free energy correction: 
No imaginary frequency Zero-point correction: 0.194194 Enthalpy correction: 0.212008 Free energy correction: 
No imaginary frequency Zero-point correction: 0.208790 Enthalpy correction: 0.230711 Free energy correction: 
No imaginary frequency Zero-point correction: 0.155990 Enthalpy correction: 0.170298 Free energy correction: 
No imaginary frequency Zero-point correction: 0.133132 Enthalpy correction: 0.149377 Free energy correction: 
No imaginary frequency Zero-point correction: 0.237756 Enthalpy correction: 0.257942 Free energy correction: 
No imaginary frequency Zero-point correction: 0.299215 Enthalpy correction: 0.329674 Free energy correction: 
No imaginary frequency Zero-point correction: 0.080494 Enthalpy correction: 0.085699 Free energy correction: 
No imaginary frequency Zero-point correction: 0.105914 Enthalpy correction: 0.115564 Free energy correction: 
No imaginary frequency Zero-point correction: 0.184433 Enthalpy correction: 0.203628 Free energy correction:
.132630 --------------------------------------------------------------------------------------------p-bromo BTI (7) -p-Br-C6H4I(O2CCF3)2 ---------------------------------------------
.519296 ----------------------------------------------SCF energy: -3865.802192070 opt@M06-2X(SMD,CHCl3)/6-31+G(d,p)+LANL2DZdp(I)
No imaginary frequency Zero-point correction: 0.138968 Enthalpy correction: 0.161932 Free energy correction:
.079820 --------------------------------------------------------------------------------------------p-bromoiodobenzene (1b) ---------------------------------------------
.725704 ----------------------------------------------SCF energy: -2813.781859400 opt@M06-2X(SMD,CHCl3)/6-31+G(d,p)+LANL2DZdp(I)
No imaginary frequency Zero-point correction: 0.080939 Enthalpy correction: 0.089105 Free energy correction:
.046736 --------------------------------------------------------------------------------------------
Ph2I + cation ---------------------------------------------
No imaginary frequency Zero-point correction: 0.182037 Enthalpy correction: 0.194339 Free energy correction:
0 0.155624 
.141412 --------------------------------------------------------------------------------------------
Ph2IOTf (4) ---------------------------------------------
.900321 ----------------------------------------------
No imaginary frequency Zero-point correction: 0.090704 Enthalpy correction: 0.097495 Free energy correction: 
No imaginary frequency Zero-point correction: 0.090400 Enthalpy correction: 0.097277 Free energy correction: 
No imaginary frequency Zero-point correction: 0.120018 Enthalpy correction: 0.134078 Free energy correction: 
No imaginary frequency Zero-point correction: 0.143015 Enthalpy correction: 0.155017 Free energy correction: 
No imaginary frequency Zero-point correction: 0.141193 Enthalpy correction: 0.154082 Free energy correction: 
No imaginary frequency Zero-point correction: 0.234734 Enthalpy correction: 0.254526 Free energy correction: 
No imaginary frequency Zero-point correction: 0.104583 Enthalpy correction: 0.113392 Free energy correction:
0.070142 
No imaginary frequency Zero-point correction: 0.217950 Enthalpy correction: 0.231873 Free energy correction: 
No imaginary frequency Zero-point correction: 0.245988 Enthalpy correction: 0.267550 Free energy correction: 
No imaginary frequency Zero-point correction: 0.136174 Enthalpy correction: 0.143788 Free energy correction: 0.003634 ----------------------------------------------
-------------------------------
TfO -anion ---------------------------------------------
--------------------------------------------------------------------------------------------
TsO -anion ---------------------------------------------
----------------------------------------------
--------------------------------------------------------------------------------------------TsOH ---------------------------------------------
----------------------------------------------
--------------------------------------------------------------------------------------------H2O ---------------------------------------------
